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ITPOI'PAMA
BCTYIIHMX BUIIPOOYBaHb 3 OioJiorii
Ha OCHOBI 0230B0i 3arajibHOI cepeHbOI OCBITH

Ha iciut 3 610710711 BCTYITHUK TOBUHEH BUSBUTH:
1. 3HaHHs PO BIACTUBOCTI )KUTTS, LIAPCTBA )KMBOI IPUPOIH, BMIHHS 3aCTOCOBYBATH 11
3HAHHA [IPU BUBYEHHI OCHOBHUX CUCTEMAaTHYHUX KaTeropiil napcrsa Pociaunu ta
napctsa TBapHHM, PO3KPUBAIOYM OCHOBHI €Talll PO3BUTKY ICTOPUYHOTO CBITY.
2.3HaHHSA TPO OCOOJUBOCTI OYTOBH Ta MPOIECIB KUTTEIISIIBHOCTI TMPEICTAaBHUKIB
PI3HUX TPy OpPTaHi3MiB.
3. 3HaHHA TPO POJb O10JOTIYHHUX 1 COLIANBHUX (PAKTOPIB B €BOJIOLIT JIOJUHHU Ta MICLIE
JIOAWHU B CUCTEM1 OPTaHIYHOTO CBITY.
4. BMiHHS pOOMTH BHUCHOBKM TPO pPOJb OIOPI3HOMAHITTS OpraHi3MiB B ICHYBaHHI
0iocdepu, peryaroBaHHs YUCETbHOCTI BUIB.
5. BMiHHA poOUTH BUCHOBKM PO NOTPeOy B aHAII31 TOCMOAAPCHKOIL JISIIBHOCTI] JIFOAUHU
3 OTJISy Ha 30€peKEHHS CTaHy MPUPOIH.

O0cAar BUMor

Po3aia 1. BiopisHoMaHITTS.

1.1. BiopizHomaniTrTsi. OCHOBM €BOJIOLIMHOI (ijoreHii Ta cucreMatukd. OCHOBHI
Ipynu Oprasi3MiB: Oakrtepii, apxei, eykapioTd. HekmiTuHHI popMH KHUTTS - BIPYCH.
OrJisil OCHOBHUX €YKaplOTUYHHUX TAKCOHIB.

1.2. MpokapioTnuni opranizamm. bynoBa xiiTuHM mnpokapioTiB. I[IpokapioTuysi
opranizmMu (apxei, OakTepii), 0COOIMBOCTI iXHBOI Opranizaiii Ta (QYyHKIIIOHYBaHHSI.
Tunu xuBieHHs (PoTo- 1 XEMOCHHTE3, rerepoTpodHe) 1 auxaHHa (aHaepoOHE 1
aepoOHE) MPOKapiOTUUHUX OpraHi3miB. Po3MHOXkeHHs (0IUT Ta OpyHbKYBAaHHS KJIITHH)
1 oOMIH cnaakoBow 1HGopMalliero (KOH'toraimisi) y MNpPOKaplOTUYHUX OpraHi3MiB.
B3aeM03B's13kM  TPOKApiOTUYHUX OPraHi3MiB 3 I1HIIMMH OpraHi3aMamu (MyTyamti3m,
KOMEHCaJ3M, TMapa3utu3M). Ponb MpokapioTiB y MpUPOAI Ta SKHUTTI JIHOJUHHU.
XBOpoOOTBOPHI OakTepii Ta 3aXBOPIOBAHHS JIOJWHM, IO HUMH BHKJIHKAIOTHCS.
[TpodinakTuka Ta JiKyBaHHS OaKTepiabHUX 3aXBOPIOBAHb.

1.3. Boaopocti. Oco6mmBocTi Oy0BH Ta MPOIECIB KUTTEMISUIBHOCTI OJHOKITITHHHUX
Ta OaraTOKMITHHHUX BojopocTedl. [lpeacraBHukm BomopocTei: 3eneHi BOJOPOCTI
(xJamiioMOHa1a, XJopena, YJIOTPUKC, cmiporipa, YyiabBa), JliaToMOB1I BOAOpPOCTI
(minynsipis, HaBiky’na), bypi Bomopocti (Jaminapig, ¢ykyc, capracym), YepBoni
BoJI0pocTi (opdipa, dhinodopa, kopaiina).

1.4. Pocaunu. BereraTuBHi opraHu ta »kMTTEBi PyHKUii pocauH. KiniTuHU poCiauH.
OCHOBHI TPy TKaHWH POCIWH: TOCTIHHI - MOKPHUBHI (IIKIpOYKa, KOPOK), MPOBIJIHI
(CynuHHM, CUTOBUIHI TPpyOKH), OCHOBHI ((hOTOCHMHTE3yIOUa, 3aracarda, B TOMY YHCII



eHJIOCIepM, MeXaHiuHa); TBIpHI - BepxiBKoBa 1 OiluHa. 3arajbHa XapaKTEpHUCTUKA
pocnuH. 3HaueHHs pociauH. Kopinb. Buau kopeHiB (TOJOBHUMA, J0JAaTKOBI, O14HI).
Kopenera cuctema ta ii Tunu (CTprkHEBa, MUUYKyBaTa). 30HM KOpPEHs Ta iX (DyHKIIII.
BaytpimHas OyjgoBa KOpeHsS B 30HI KOPEHEBUX BOJOCKIB. BHII03MIHHM KOpeHS
(kopeHerioau, OyIp00KOpEHi, AUXaJIbHI, OTIOPHI, YillKi, TOBITPSIHI, KOPEHI - MPHUCOCKH).
[arin, #Oro OCHOBHI YacTHHH (BY30J, MDKBY3JS, JMCTKOBA Ma3yxa). TWIM MaroHiB:
IPSIMOCTOSIY1, BUCXiJHI, BUTKIi, YiNKi, OB3y4Yl, CllaHKi. BpyHbpKka - 3ayaTKOBHIl mariH.
Bynosa OpyHbku (JIyCKH, KOHYC HAapOCTAaHHS, 3a4aTKOBI JIUCTKK). P13HOBUIM OpyHBOK
3a pO3TAlllyBaHHSIM Ha TaroHi (BepxiBKoBa Ta Oi4Ha, a00 masymiHa), 3a OYyJ0BOIO
(BereTaTWBHI Ta TI'eHEpaTHWBHI, a00 KBITKOBi). bynoBa marona: cre0j0 Ta JHMCTKH.
["anyxeHHs marona, ¢bopMyBaHHs KpoHU. Bugo3MiHu marosHa: miji3eMHi (KOpEHEBHUIIIE,
nijg3eMHa credsaoBa Oynb0a, uodynuHa, Oyap001IMOyIMHA) Ta Ha/i3eMHI (Byca, BYCHKH,
HaJ3eMHa crebsoBa OynbOa, komouku). Ctedso. BHyTpimHsa OynoBa AepeB'sTHUCTOTO
cTebna (ceplieBUHA, JI€pEBHHA, KamOlil, J1y0, KOpOK, CEpPLEBHUHHI IPOMEHI, pIYHI
KUIbIl). JIMCTOK: 30BHIIIHSA OyJ0Ba (OCHOBA JIMCTKA, YEPEIIOK, JUCTKOBA MIACTHHKA,
NPWIKCTKH), BHYTpIIHS OyA0Ba (OCHOBHA TKaHWHA- CTOBMYACTA 1 ry0yacTa, MpOaANXH,
KUIKUA (nepeBuHa, Jy0), KyTUKyJla, IIKipouka), ¢yHKmii. JKuiIKyBaHHS JIMCTKIB:
napa’jenbHe, AyroBe, ajabuacTe, mpyacre, BUuibdacte. JINCTKOPO3MIILIEHHS: TOYEProBe,
CYNpPOTHUBHE, KidbuacTe. BHUI03MIHM JMCTKA (BYCHUKH, KOJIFOUKH, JIYCOUKH, JUCTKH-
NAaCTKH KOMaxoifHuX pociauH). Jlucromaa. YKurtreBi (QyHKUII pPOCHUH: >KUBICHHS
(MiHepasibHe, (QOTOCUHTE3), IUXaHHs, TpaHcmipamis. IlepemilieHHs pPE4YoOBHH IO
pociuHi. PicT 1 po3BUTOK pociuH. Pyxu pocnuH (pocToBl, rirpockomiyudi). Perymsuis
KUTTEBUX QYHKUINA Y POCIHH.

1.5. I'eHepaTHBHi OpraHy NMOKPUTOHACIHHUX POCJMH. By/ioBa KBITKH: KBITKOHIXKKA,
KBITKOJIOKE; THUMHKA (MWK, THI3[a 3 MUJIKOM, OyJI0Ba MUJIKOBUX 3€pPEH, THUMHKOBA
HUTKA); YallOJUCTKU (Yalledka); TeNIOCTKA (BIHOYOK); OIIBITHHA; MAaTO4YKa
(mpuiiMOYKa, CTOBITYMK, 3aB'sI3b (BEPXHS 1 HIXKHA) 3 3aPOJIKOBUMH MIIITKaMU B HACIHHUX
3avaTkax). OyHKIii KBITKH. PI3HOMaHITHICTh KBITOK (OJHOCTATEBI Ta ABOCTATEB1, IO,
3 MPOCTOI0 Ta MOABINHHOIO OIBITHHOIO). Dopmyna kBiTkH. CyuBiTTs. Tunu CynBiTh
(IPOCTI - KUTHIIA, TIOYATOK, TOJIOBKA, KOIIHUK, IITUTOK, 30HTHK, IPOCTHUH KOJIOC; CKJI IHI -
CKJIQJIHMM KOJIOC, BOJIOTh, CKJIQJHHUMN HIMTOK, CKJIAJIHUN 30HTUK). 3alWICHHS Ta HOTo
pI3HOBHAM  (CaMO3amWJIEHHs Ta TmepexpecHe 3amwieHHsd). OcCHOBHI — crocoOu
MepeXpecHOro 3amwieHHs (3a JIOMOMOTOK BITPY, KOoMax). ApanTaiii poOCiIuH 0
ciocoOy 3ammieHHsa. [loaBiiiHe 3aruIiAHEHHS y KBITKOBUX POCIUH. YTBOPCHHS
HaclHMHUA Ta Twioxy. DyHKIII HACIHMHM Ta IUIOAY. bymoBa HAciHMHU: WIKIpKa 3
OTBOPOM, 33apOJIOK (3aPOJKOBHI KOPIHEIb, MIJACIM'II0JIbHE KOJIHO, CIM'SI0MIs, PYOUHK).
byngoBa mioay (TpboxiapoBa CTiHKa 1 HaciHMHA). Tunu mioAiB: cyxi (ciM'sHKa,
3€pHIBKa, Topix, 010, KOpoOOUKa, CTPYUOK, CTPYUEUOK), COKOBUTI (IIPOCTI - KICTSHKA,
rapOy3uHa, $5rojaa, IOMEpaHellb, s0Jyko; 30ipHI - 30ipHa KICTSIHKA, CYHHUYUHA,
cymniaas. [lepioa cokoro Ta yMOBH MPOPOCTAaHHS HACIHUHHU.



1.6. PisHomaHiTHicTH pociuH. Po3MHoOkeHHs pocauH. [IOHATTS Mpo KUTTEBUIN LIUKII
pOoCIIMH (4epryBaHHSI HECTATEBOTO Ta CTATEBOIO MOKOJIIHb). 3arajbHa XapaKTepUCTUKA,
0COOJIMBOCTI ~ MOIIMPEHHS, 3HAYEHHS MOXIB, IUJIayHIB, XBOIIIB, MaNOpOTEH,
rOJIOHACIHHUX, ITOKPUTOHACIHHUX. Pi3HOMaHITHICTE pociauH: Moxu (MOJITpHX,
MapmiaHiis, cdaraym); Ilnayam (cenarinena, OapaHellb 3BHYaWHMM, IUIayH
OynaBoBUIHUI); XBOIIi (XBOIII MMOJIKOBHUH, XBoIII JTicoBui); [lamoporemoaioH1 (IMUTHUK
YOJIOBIYMH, OpJSIK, JHUCTOBUK, CTPAyCHUK, calbBiHiA); [omoHaciHHI (TiHKTO
JIBOJIOTIATEBE, TUC STIIHWMA, Tys, KUMAPHUC, COCHA, SUTMHA, MOAPWHA, SJIOBEIh, KEp,
BEJIbBIYiS AUBOBIKHA, edenapa, caroBHUK); [lokpuTonacinui: Kamyctsaui (XpecTonsiTi):
I'PULIMKH, PelibKa JUKa, KamycTa, Tip4ulls, parc; Po30oBi: CyHMIIs, MIUMIIIKHA, TOPOOHHA,
sONyHsl, BUIIHS, CcMOpoauHa; bBoOOBI: ropox, KBacojisi, KOHIOIIMHA, pPOOIiHisA(O11a
akarfisi), jrouepHa; Ilacap0HOBI: METyHIs, MACiH, TIOTIOH, KapTOIUISA, TOMAT, Mepellb;
AiictpoBi(CKIaIHOLBITI):  COHSIIIHUK, KyJlb0aba, OyAsk, poMmalika, BOJIOIIKA;
[{nOyneBi: nuOyssA, YacHUK, yepeMiua; JIUmiiHI: THOJIbOAH, MPOJCKa, JIUTIA;, 3JIaKOBI:
KyKypy/l3a, pHUC, IMIIEHULS, XUTO, OBEC, oueper, nupid. PopmMu 1 cnocodu
PO3MHOKCHHS POCITHH.

1.7. I'puon. 3arasbHa Xapaktepuctuka rpuOiB. OcoOinMBOCTI OyJOBHM Ta MNPOLECIB
KUTTEIISUIBHOCTI HAa TMPUKIAAl IIANMUHKOBUX, LBUIEBUX TPUOIB Ta JIPpLKIKIB. ['pubu
canpotpodu, napasutu, cuMOoioTpodu. 3HaueHHs rpuliB y MPUPOJII Ta KUTTI JIHOJUHU.
Pi3HomaHiITHICT, TpHUOIB: IMIANMUHKOBI TrpuOU (MACIIOK, OUIMil Tpud, MiTOCUYHHUK,
OTICHbKU, TEUYEpHIll, MyXOMOp, OJija MoraHka), IBUIeBI Tpubu (MyKOp, TEHIIUI,
acmeprina), rpuou-mapasuTH pOCIUH (TPYTOBUKU, OOPOITHUCTO-POCSHI, CAXKKHU, PIKKH).
Bukopuctanns rpubiB y XapuoBiii IPOMHCIIOBOCTI Ta (papMaKoJIorii.

1.8. JInmaiinuku. JIumaiHUKy - acomiarii CrpaBXkHiX rpudiB 3 POTOCHHTE3YIOUUMHU
opranizMamu  (BOAOpOCTSMHM Ta IllaHoOakTepisimu). bymoBa Ta 0co0aMBOCTI
KUTTEIISUIBHOCTI  (KUBJICHHS, PO3MHOXKEHHA) JniiaiiHukiB. HakumHi (1exaHopa),
JUCTyBaTi (mapmMenis), KyIUCTI (KJIaaoHis) JUIIANHUKU. 3HAYCHHS JMIIANHUKIB Yy
IPUPOAL Ta KUTTI JHOJUHU.

1.9. OpnoxkiiTuHHiI rerepoTpopHi eykapioTuuHi opraizmMu. BulbHOXHBYYI 1
napa3uTU4yHl BHUAM OJHOKJIITUHHUX TEeTePOTPOPHUX €YKapIOTUYHUX OpraHi3MiB.
MemkaHii mpicHUX BoJOWM: ameba mpored, 1Hy30pis-Tydenbka. OcoOIUBOCTI
OyZIOBM Ta TMPOIECIB  KUTTEMISUIBHOCTI  (KMBJICHHS, JUXaHHS, BUIUICHHS,
OCMOpETYJISIlis, PYyX, TMOJAPA3IUBICTh, PO3ZMHOXKEHHS, IHIMCTYyBaHHsA). [lapasutu
JOOUHU  (MU3eHTepiiiHa ameba, MajsgpidiHuN  MmIa3Mojii) 1X  OCOOJHMBOCTI.
3axBOpIOBaHHS, IO BHKIHUKAIOTHCS TMAPA3UTUYHUMH OJHOKIITUHHUMHU (aMeOHa
TU3EHTEePIs, MaJIsipisl) Ta iX NpoduUIaKTHKA.



1.10. I'yoxmu. ['yOku - mepBUHHI OaraTOKIITHHHI TBAapUHH, 110 NepeOyBarOTh Ha
JOTKaHMHHOMY PiBHI oprasizaiiii. OcoOauBoOCTI OyJI0BU Ta MPOILIECIB KUTTEISUIBHOCTI
Ha MUKl 0oasaru. Posb ry0oK y mpupo/Ii Ta KUTTI JHOIUHH.

1.11. CnpaBxHi 0araToKJIiTHHHI TBAapUHHU. 3arajibHi 0O3HaKu OyI0BM i mpouecisB
KUTTEAIsIbHOCTI. TkaHnuau TBapuH. Tunu cumeTpii Tija (MBoOIYHA, paaiaabHa). Tumm
NOPOXKHUHU TiIa (NEpBUHHA, BTOpUHHA, 3MimaHa). [lokpuBu Tina. CucteMu Oprais:
OTIOPHO-PYXO0Ba (30BHIIIHINA Ta BHYTPIIIHIN CKEJIET, T1APOCKENET, MyCKyIaTypa), TpaBHa
cucTema (3aMKHEHHI Ta HACKPI3HUHM KUIIEYHUK, TPaBHI 3aJI031), KPOBOHOCHA CHCTEMa
(3aMKHEHa, HE3aMKHEHa), HepBoBa cuctema (mudy3Ha, TaHTJIIOHapHA, TpyOuacta),
PI3HOMAaHITHICTh OpraHiB AUXaHHS (310pa, Tpaxel, IEreHeBl MIIIKH, JIET€H1) 1 BUIIICHHS
(HMpKH, MaJbIIri€Bl CyauHH, MeTaHepuii, npoToHedpuaii). OpraHu YyTTA.
[MonpaznuBicTs Ta pyx. @opmu po3mMHOKEHHS TBapuH. CTaTeBl KIITUHHU, 3aIUT1THEHHS.
Po3BuTOK TBapHH.

1.12. IloBeninka TBapuH. Bpokena 1 HaOyTa noBeninka. opMu MOBEIIHKU TBapUH:
JOCIITHUIIbKA, XapuoBa, 3axXHCHA, TITl€EHIYHA, PENpPOAYKTHBHA (IOIIYK IapTHEPIB,
OaThKIBChbKa TMOBEJIHKA Ta TypOOTa MpPO TOTOMCTBO), TEpUTOpiaiibHA, COIllajbHA.
Crocobu opieHTyBaHHSI TBapuH. XOMiHr. Mirpamii TBapun. KomyHikamii TBapuH.
EnemenTapHa po3ymMoBa JIisUIbHICTb.

1.13. Pi3HoMaHiTHicTb, mNOIIMPeHHs, 3Ha4YeHHss TBapuH. JKanki, abo
KunikoBomnopoxHUHHI, X PI3HOMAHITHICTh: Meay3a aypeis, Meay3a KOpEeHepoT, Tiapa,
aKTHHIS, MaJpenopoBl Kopamu. Ilmocki dvepBu. Pi3HOMaHITHICTE Napa3UuTUYHUX
mwiockux uepBiB: CHCyHH (NEUIHKOBHM Ta KOTAYMil cuUCyHHM), CTBOXXKOBI YEpBHU
(Onyauunii Ta CBUHAYUM IIIM'SIKA, €XIHOKOK, CThOXaK mupokuii). Hemaronu, abo Kpyrii
yepBu. Pi3HOMaHITHICTD Tapa3UTUYHUX HEMaToa (ackapuaa JIOJChbKa, TOCTPHK,
tpuxidena). Kinpuacti uepBu (Kinbuaku), iX pi3HOMaHITHICTh: baraTomieTHHKOBI
yepBu (Hepeic), ManomeTuHkoBl 4YepBH (OMIOBUN 4epB'sKk, TpyoouHuk), II'sBku
(MmequuHa m'saBka). YmenucroHori. PakomomiOHi. Pi3HOMaHITHICTH pakomomaiOHHX
(p1uKOBI1 paku, Kpabu, KPeBETKH, AadHI1i, IUKIONU, MOKPHILIL), POJIb Y PUPOII TA KUTTI
moaunu. [laBykonoaiOHi, iX pI3HOMAHITHICTH (MMABYKHU: MaBYK - XPECTOBUK, KapakypT,
TapaHTyJ; KJIIIi: KOPOCTIHUN CBepOyH, cobauuit kiminr). Komaxu, iX pi3HOMaHITHICTb:
Tapranu (tapran pyawii), Ilpsmokpuii (KOHHMK 3€JIeHUN, capaHa MaHApIBHA),
Trepnokpuni(OKyku): TpaBHEBHI XPYIIl, COHEYKO, KYK - OJCHb, KOJOPAICHKHUI KYK,
[lepeTnHuacTokpui : 6/kona MenoHOCHA, Mypaniku, Jlyckokpwmii (MeTenuku): Oinaxn
KaIyCTSHUM, IMOBKOBUYHWUN IIOBKONpPSA, MaxaoH, JIBokpuii: Myxa KIMHATHA,
MaJisapiiHuil komap. [lapa3uThuHi Ta KPOBOCHMCHI KOMaxH . OJIOXH, BOII, MOCTUIbHI
KJIONK, KOMapi, IeA3l, OBOAM SIK MEPEHOCHUKH 30Yy/HUKIB 3aXBOPIOBAHb JIIOJIUHU.
Mouocku(M'ssikyHu). Pi3HOMaHITHICT MOJTIOCKIB: UepeBOHOII ;| BUHOTPAIHHUH CIMMAK,
CTaBKOBUK BEJIUKUH, CIIU3YHH, J[BOCTYIKOBI : 6€33yOKH, MepiBHHMIIL, Mifii, ['0lI0BOHOT:
KaJbMapH, KapakaTHlli, BOCBMHUHOTH. XOpAOBI, 3arajbHi 0COOJMBOCTI OynoBU Ta



MPOIIECIB JKUTTEMISITLHOCTI. Pi3HOMaHITHICTh XOpaoBUX. Pubu. PizHomaHiTHICTE pHO:
XpsamoBi pubu (akynmu 1 ckatu), KictkoBi pubu - OcerpomnoniOHi (ocerep),
Ocenenuenonioni (ocenenens), JlococenoniOni (ropoyma), OxyHenomiOH1 (cynaak,
okyHb), KoporononiOHi (miiTka, s, Kapach, kopor). AM@i6ii, abo 3eMHOBOJHI.
PiznomMaHniTHICTE 3eMHOBOIHUX: be3xBocTi (kaba cTaBKOBa, pormyxa 3BUyaiiHa), be3Hori
(kimpyacTa yeps'sra), XBocTari (calaManipa IissMHACTa, TPUTOH 3BUYAHMI). PenTumii,
a6o Ilnazynu. PisHoMaHiTHICTS ma3yHiB: Jlyckati (smripka npyjaka, rajroka 3Bu4aiina,
By)X 3BHUaiiHmii), Yepemaxu (00j0TsSHa udepemaxa, MOpCbKa dYeperaxa), Kpoxomumu
(HUTBCHKUN Kpokoawd, ajmiratop). [Itaxu. PisnomaniTHicTs nTaxiB: beskinesi (cTpaycw,
kiBi), Kinmerpyni - IlinrsiHomoniOHi (iMrmepaTtopchkuii MmiHTBIH), JgTiaomomioHi,
(Bemukwuit cTpokatuid naren), Kyponoaioni (nmepenen, psouuk, dhazaH, 6aHKIBChKI KypH),
['ycenoniOni (J1€01Ap-IMITYH, KauKa-KpHKeHb, T'ycka cipa), CokonomnoioHi (scTpyO
Benukui, 0epkyt), CoBonoaiOHi (coBa Byxara), JlemekonoaiOHi (Jieseka Olmui, yaris
cipa), KypaBnenoaioHi (kypaBenb cipuit), ['opobrenoaioni (rpak, BOpoHa cipa,
COpOKa, JacTiBKa MiCbKa, cHHHI Benuka). CcaBii. Pi3HOMaHITHICTH CCaBIIiB:
[lepmo3Bipi - siinekIaaHi ccaBlll (Kaukoa3p00, exuana); CymyacTi (KEHTypy, Koala);
[TnanenTapui ccapii: Komaxoinui (3BHuYaiiHMM iKak, KpiT), Pykokpwm (BeudipHUILL
pyna, Heronup), ['pusynu (6abak, 6inka, 6006ep, MuIia xaTHs, XOM'SIK, TAIIOK, HYTPis),
Xwxki (BOBK, co0aka, JUCHIIS, TUTP, JIEB, PUCh, KIT CBIMChKHUH, OLIUN BeaMilib, Oypuid
BEIMib, KyHHULS JiicoBa, co0oib), KuromomiOHi (CHMHIA KHUT, KalllajoT, KOCAaTKa,
nenbQiH-011000uka), [TapHokonuTHI (HEXyHHI: KabaH, OeremMor; KyHHI: 3yOp, KO3y,
JIOCh, KO3H, BiBIIl), HemapHokonutHi (CBiMiCbKUN KiHb, KiHb [IpkeBanibcbkoro, 3e0pa,
KynaH, Hocopir), Ilpumaru (JleMypu, MapTHUILKH, MaKaKu, MaBlaHW, OPAHTYTaHT,
[ITUMITaH3e, TOpHUJIa).

Po3aia 2. Oprani3m JiloauHu K 0i0J10TiYHA cucTEeMA.

2.1. BynoBa Tia gwauHu. TkaHWHM OpraHi3My JIOAWHHU, iX OymoBa 1 (yHKII.
Opranu, cucteMu opraHiB. PeryisaTropHi CUCTEMU OpraHi3My JIFOAUHHU.

2.2. HepBoBa peryasmisa. HepBoBa cucrema moguau. HeWpoH - CTpyKTypHO-
(GyHKLIOHATbHA OJMHMIISL HEPBOBOI CUCTEMHU. PediieKTOpHUN NpUHIUI isUIBHOCTI
HEpBOBOi cucrteMu. PedexkropHa ayra, ii ckiaaoBi Ta QyHkuioHyBaHHs. LleHTpanbHa
Ta niepudepuIHa HEPBOBI cucTeMH. bynoBa Ta (QyHKIIIT CIUHHOTO 1 TOJIOBHOTO MO3KY.
BereratuBHa HepBOBa cucTeMa (CUMIATUYHUIN Ta MapaCUMIATUIHUHN Biaaiinu). Brms
BETETATUBHOI HEPBOBOI CHCTEMH Ha JIISUTbHICTh OPTaHi3MYy.

2.3. T'ymopanbna peryasinis. Ennoxkpunna cucrema jgwaunu. Oyskiii 1 Oygosa
CHIOKPUHHOI cHUCcTeMU. EHAOKpMHHI 3a703u (3aJ103M BHYTPINIHBOT Ta 3MIMIAHOT
cekpernii). ['opMoHM Ta HEHPOTOPMOHM, iX BIUIUB HA TPOIECH >KUTTEIISITHHOCTI.
@OyHKIIT 3a703 BHYTPIMIHROI Ta 3MIMIAHOT CEKpellli, HACHIIKK iX MOpYIICHHS.



BinMiHHOCTI MK HEpPBOBOIO 1 TYMOPAJIbHOIO peryismiero ¢i3i0J0riyHuX (QyHKIIH
OpraHizmy.

2.4. BuytpimHe cepenoBuiue opranizmy JgwauHud. Kpos. Jlimdpa. BaytpimHe
cepenoBuie opra”izmy moguHu. Oynkuii kposi. Ckiajg Kposi: miuasma, (HOpMeHHI
eJIeMEHTH (EpPUTPOLMTH, JIEUKOIUTH, TpoMmOornuth). I'pynu kpori cucremu ABO.
[TonsitTst mpo pesyc-dakrop. [lepenuBanus kposi. 3cimanHs kposi. Ckian 1 QyHKIil
aiMpu.

2.5. KpoBoHocHa Ta JiM{paTuyHa cUCTeMHU JIOAMHM. BygoBa KpOBOHOCHOI Ta
aiMmpatuynoi cucteM. KpoBoobir, #oro perymsmis. bymoa cepus. BractuBocti
cepueBoro M's3a. CepueBuil Uk, ioro dasu. Pobota cepiis, ii perymsmisa. KpoBoHocH1
cyauHH, ix Oynosa i ¢pynkuii. Benuke Ta mane xomna KpoBooOiry. ApTepiadbHUI THCK.
JlimdaTtuuna cucrema, ii 0ynosa ta pynkitii. Jlimgoooir.

2.6. ImyniTer. IMynHa cucrema juoaunu. Imyniter, oro Bumu. IMyHHa cucrema, ii
CKJIaJl Ta OCOOJMBOCTI (DYHKI[IOHYBaHHS. MexaHI3MH B3a€EMOJIil CUCTEMH AHTUTEH -
aHTuTL10. Aunepriudi peakmii. IIOHATTS Npo IMYHOKOPEKLII0 W IMyHOTEpAIIio.
[TpodinakTuka iIHPEKUIMHUX 3aXBOPIOBAHD JIFOJIUHU.

2.7. Iuxanus. /luxajgbHa cucrema JiloAuHu. bynoBa i (yHKIII OpraHiB JUXaHHS.
[Ipouecu razooOMiHy y JiereHsx Ta TKaHuHaX. JuxansHl pyxu. IIpouecu Bauxy Ta
Buauxy. HeliporymopanbHa perymsmis auxaHHs. [IOHATTS Npo JKUTTEBY €EMHICTD
aerenb. Ckiiaj BIMXYBAaHOTO, BHJIMXYBAHOTO Ta aJIbBEOJSIPHOTO MOBITps. 'onocoBwii
amapar ta Horo GyHKIIOHyBaHHS.

2.8. TpaBaenns. TpaBua cucrema mwoauHu. bynosa ta QyHKIT opraHiB TpaBjIeHHS.
TpaBHi 3251031 (CIUHHI, NTeYiHKA, TANLTYHKOBA). TpaBHi coku. bynosa i ¢pyHkiIii 3y0iB.
TpaBieHHs y pOTOBIN MOPOXKHWHI, NUIYHKY, KHUIIEYHHUKY. [IpUCTIHKOBE TpaBJICHHS.
BcmokTyBanHs. Perymsuis npoieciB TpaBJIeHHS.

2.9. O0MiH pe4yoBHH i MepeTBOPeHHs eHeprili B OpraHi3Mi JoguHu. XapuyBaHHS 1
obmiH pedoBuH. [loHATTS mMpo 30amaHcoBaHe (pallioHAIbHE) XapuyyBaHHSA. BITKOBUIA,
JITIIHUM, BYTJIEBOJIHUM, BOJAHO-MiHEpadbHUNA OOMIHM. [TOHSATTS SIKOCTI MUTHOI BOIM.
Ponb pepmentiB, AT® y 3abe3neueHHi mpoieciB MeTadboizmy. Bitaminu, ix ponib B
0o0MmiH1 peuoBuH. [lopyiieHHss 0OMIHY PEYOBHUH, TMOB'sI3aH1 3 HECTAYCHO YU HAJJTUIITKOM
HAIXOHKEHHS IIEBHMX BiTaMiHiB. HeratwBHWii BIUIMB Ha MeETA00J13M TOKCHYHUX
pPEYOBHH. 3HEIIKO/KEHHSI TOKCUYHHUX CIOJYK B OpraHi3Mi JiroauHu. HeliporymopansHa
PETYIISAIIS MPOIIECIB META00I3MY.

2.10. Buninennsi. CeuyoBuaiibHa cucrema Jroannu. bynosa i GyHKIlIT CEHOBUIIITEHOT
cuctemu. bynosa ta gyHkiii Hupok. HegpoH sk cTpykTypHO-(YHKITIOHATBEHA OJUHUIS
Hupok. Ilpormecn yTBOpeHHS Ta BHBEACHHS Cedi, iX perymsmis. Poibs HHUpPOK y
3/11MICHEHH1 BOJIHO-COJILOBOTO OOMIHY.



2.11. Hkipa. Tepmoperyasinis. bynosa ta ¢pynkuii mkipu. Ponp mkipu y BUiIeHHI
MPOAYKTIB MeTabos13My. TepMoperyJilisi Ta poJib MIKIPH Y IbOMY MPOIIEC.

2.12. OnopHo-pyxoBa cucTeMa JIIOAUHM. 3HadeHHs, PyHKIIiT, Oy 10Ba OMOPHO-PYXOBOI
cuctemMu. XiIMIYHMMA ckjaja, OymoBa, picT KicTok. Tumu 3'enHaHHa KicToK. bynosa
ckenera. OcoOJMBOCTI CKeJleTa JIF0AMHH, 3yMOBJICHI MPSIMOXOIHHIM. M'S30B1 TKaHUHHU.
bynoBa Ta QyHkiii ckeneTHuX M'si3iB. OCHOBHI TpyNH CKEJNETHUX M'A31B. MexaHi3m
cKopoueHHs M's3iB. PoOora, ToHyc, cmia Ta BTOMa M's3iB. Perymsmis pyxoBoi
aKTUBHOCTI.

2.13. CeHcopHi cucTeMH JIOAUHHU. 3arajibHa XapaKTEPUCTHKA CEHCOPHHUX CHUCTEM.
Pons ceHcopHux cucteM y 3a0e3leueHHi 3B'A3Ky OpraHi3mMy 13 30BHIIIHIM
cepenoBuieM. CEHCOpHI CHCTEMHU 30Dy, CIyXy, PIBHOBAaru, HIOXY, CMaKy, IOTHKY,
TeMiiepaTypu, 6omo. Penentopu, ix tunu. Opranu 4yTTs sK nepudepuyHi 4aCTUHU
CEHCOpPHHUX cucTeM. bynoBa Tta (yHKIII1 OpraiB 30py, CIIyXy Ta piBHOBaru.

2.14. Buma HepBoOBa [isVIbHicTH JioAuHM. HepBoBi mporecH, iX MMOKa3HUKH.
be3ymMOBHI 1 yMOBHI peQiekcHd, I1HCTUHKTA. YTBOPEHHS YMOBHUX pe(dIeKciB.
®opMyBaHHS TUMYAaCOBUX HEPBOBHX 3B'SI3KIB, iX 3HAYEHHS I POPMYBaHHS YMOBHHUX
pednekciB. ['anbMyBaHHS YMOBHUX peduiekciB. Di31010T14HI OCHOBU MOBJeHHS. [lepiia
1 apyra curnainbeHi cucreMu. Hapuanns. [lam'site. Buiia HepBoBa MisIbHICTD JIIOJIMHU Ta
il ocHOBHI TunU. Tunu temnepamenty. CoH sik GyHKIIOHATBLHUN CTaH OpraHi3My, HOro
3HAYEHHS.

2.15. Penpoaykuis Ta poO3BMTOK JIIOAMHHM. bynoBa craTeBOi CHCTEMH JIIOJUHHU.
@OyHKIIT cTaTeBUX 3aji03 JIIOJAWHHU. byaoBa cTraTeBHX KJIITHH JIOJWHU. ['aMeToreHes.
[lepBuHHI Ta BTOpUHHI cTaTeBl O3HaKkW. llepionn oHTOreHezy moauHU. PO3BUTOK
3apojika 1 ioaa, PyHKuii miareHTyH. PO3BUTOK AUTHUHU MiCHs HAPOIKESHHS.

Po3ain 3. Beryn. XiMiuHMi CKIad, CTPYKTYPA i PyHKIIOHYBaHHS KJIITHH.

3.1.Beryn. Ximiunuii cknan kiaituau. bionoris sk Hayka. [Ipeamer 6iomorii. OCHOBHI
rairy3i 61oJorii Ta ii Micue cepe iHIMX HayK. PiBHI opraHizaiii 610JOTTYHUX CHUCTEM.
OcHOBHI MeTOoAW O10JOTIYHUX JAOCTIKeHb. Boxa Ta 11 ocHOBHI (Hi3WKO-XIMIUHI
BJIACTUBOCTI. [HIII HeopraHiyHi crionyku. OpraHiudi MoJekynu. ByrineBoau ta mimiau.
[TonarTst mpo O10JIOT1YHI MaKpOMOJEKYJIu — OiomnoiiMepu. binku, iXHsS CTpyKTypHa
opranizaiiisi Ta ocHOBHI (pyHKIIi1. DepMeHTH, iXHs poib y KIiTUHI. HyKII€THOBI KUCTIOTH.
Ponb HyKIJIETHOBHX KHUCIIOT SIK HOCIsl criakoBoi iHpopmartii. ATO.

3.2.CTpykTypa KJIiTUHUA. MeTou TOoCHiKeHHS KINTHH. THUITH MIKPOCKOTIIi.
CtpykTypa €yKapiOTMYHOI KJIITHHHU: KIITHHHAa MeMOpaHa, IMTOIIa3Ma Ta OCHOBHI



KJITUHHI opranenu. Sapo, HOro cTpykTypHa oprasizamis Ta ¢yHkiii. Tunu kimiTuH Ta
iXHS TOpIBHSJIbHA XapaKTEpUCTUKA: MPOKApIOTHYHA Ta €yKaplOTHYHA KIIITHHA,
POCJIMHHA Ta TBaPUHHA KJIITHHA.

3.3.1lpunuunu ¢yHkuionyBaHHs KJIiTHHHM. OOMIH pedyoBUH Ta eHeprii. OCHOBHI
NUISXW PO3IMIEIUICHHS OPTraHiYHUX PEYOBHH B JKMBHX OpraHizmax. KiIiTHHHE NUXaHHS.
bioximiuHi MexaHi3Mu auxaHHsI. DOTOCHMHTE3: CBITJIOBA Ta TEMHOBa (ha3a. XeMOCHHTE3.
ba30Bi MpUHIIMIIN CHHTETUYHHX MPOIECIB Y KIIITHHAX Ta OpraHi3Max.

Po3nin 4. 3akoHOMipHOCTI cIaAKOBOCTI | MiHJIMBOCTI.

4.1.30epexenHss Ta peanidauisi cnaakoBoi iHgopmanii. ['enn Ta reHomu. bynosa
TeHIB Ta OCHOBHI KOMIIOHEHTH T'€HOMIB IPO- Ta €yKapioTiB. TpaHCKPHUIILIiSL.
OcnosHi Tunu PHK. I'enernunuii koa. biocunres Ounka. [logsoenns JJHK; penaparis
nomkopkeHs JIHK. Tloxginm xmiTuH: KITHHHHN HUKI, MiTo3. Meiio3. PekomOinalis
JIHK. CrarteBi k1iTHHU Ta 3arTigHeHHs. ETanu iH1MB11yalIbHOTO pO3BUTKY.

4.2.3akoHOMIpPHOCTI ycnmajKyBaHHA oO3HaK. KiacuuHi MeToAu T'e€HETUYHHX
nocnimxenb. ['eHotun ta denotun. Aneni. 3akonn Mennens. O3Haka SIK pe3yibTaT
B3aeMO/ii reHiB. [IOHATTS PO 34YETICHHS T'€HIB 1 KDOCUHTOBED.

['enetnka cTaTi il ycragkyBaHHsI, 34eIieHe 31 cTaTTio. DOopMU MIHIMBOCTI.

Myrtamii: BUAM MyTallid, NPUYMHU Ta HACHAKKM MyTamid. CrnaakoBl 3aXBOPIOBAHHS
moauHu. [ 'eHeTnyHe KOHCYIbTyBaHHSA. CydacHi METOAM MOJIEKYISIPHOT TEHETHKH.

Po3ain 5. OcHoBM eK0JI0rii i eBOJIOHIMHOIr0 BYCHHS.

5.1.EBosonisi opra”iyHoro csity. Ilomymsiii >KMBHX OpraHi3MiB Ta iX OCHOBHI
xapaktepucThku. EBomtouiiiHi ¢akropu. MexaHi3Mu NMEPBUHHUX EBOJIOLIMHUX 3MIH.
Mexani3mMu BUIOyTBOpeHHS. Po3BuTOK eBomtomitHux morisiaiB. Teopis Y. Jlapsina.
Ponp manmeoHTomnorii, MOJIEKYJISpHOI TEHETHUKHM B OOIPYHTYBaHHI Teopii €BOJIIOIIII.
EBomromist moauau. Etamm eBosromii moauHu. CBITOTJISAHI Ta HAyKOBI IMOTJISAU Ha
MOXO/PKEHHS Ta ICTOPUYHHUM PO3BUTOK JKUTTH.

5.2.HapoprasizmoBi 6iosioriuni cucremu. Exocucrema. Pi3HOMaHITHICTb €KOCHCTEM.
XapuoBi 3B’SI3KM, MOTOKM €HEPrii Ta KOJ0OOIr PEeyoBHMH B eKocucTeMax. bioTwuHi,
ablOTUYHI Ta AaHTPOIIYHI (AHTPOMOTeHHl, TexXHOreHHi) ¢akTopu. CTabiIbHICTh
€KOCHCTeM Ta MPUYMHM ii mopylieHHA. biocdepa sk muicHa cucrema. 3axucT 1
30epexkeHHs 610chepr, OCHOBHI 3aX0/I1 1010 OXOPOHU HABKOJIMIITHBOTO CEPEOBUIIIA.

5.3.biosiorisi ik ocHoBa OioTexHoJOrilI Ta MeaMUMHU. [IOHATTS TPO CeJeKIilo.
BBenenHs B KynbTypy pociuH. Meroau cenekuii pocinuH. OIOManIHEHHS TBapuH.
Metonu cenekiii TBapuH. Oriasa TpaguIinHux 6ioTexHoorii. OCHOBU T€HETUYHOI Ta
KIITAHHOI 1HXeHepii. Ponb TeHeTwuHol iHXEeHepii B CydacHUX OIOTEXHOJOTIAX 1
MeauiuHi. ['eHeTnuHo Mor(iKoOBaH1 OpraHi3MH.



ITPOI'PAMA
BCTYIIHMX BUNIPOOYBaHb 3 0ioJiorii
HA OCHOBI MOBHOI 3arajibHOI cepeaHbOI 0CBITH

Ha iciut 3 610710T1i BCTYITHUK TTOBHUHEH BUSIBUTHU:
1. 3nanHs mpo piBHI OpraHi3aili >KUTTS, BMIHHS XapaKTepu3yBaTH DPiBHI OpraHizaiii
JKUBOi Marepli, pO3KpUBaIOYM 3HAYCHHS OI0JOTIYHOI HAYKHW B KUTTI JIFOAUHU 1
CyCTIbCTRBA.
2. BMiHHS XapakTepu3yBaTH BIIACTUBOCTI KMBHX CHUCTEM, OOIPYHTOBYBATH 3HAUYCHHS
3HaHb 3 OioJorii y 30epexxenHi 6iocdepu 1 ItoCTBA 5K ii CKIIA0BOI.
3. 3HaHHA PO BIACTUBOCTI )KUTTS, IIAPCTBA JKUBOI MIPUPOIU, BMIHHS 3aCTOCOBYBATH Ii
3HAHHS IIPU BUBYEHHI OCHOBHUX CHCTEMAaTHYHUX KaTeropiil napcrsa Pociannau ta
napcTBa TBapuHM, pO3KpHUBAIOYU OCHOBHI €Talld PO3BUTKY ICTOPUYHOIO CBITY.
4. 3HaHHA TIPO OCOOJIMBOCTI OyJOBH Ta MPOIECIB KUTTEAISUIBHOCTI MPEJACTaBHUKIB
PI3HHUX TPyI OpraHi3MiB.
5. 3HaHHS Mo PoJib O10JOTIYHUX 1 COLIANBHUX (DAKTOPIB B €BOJIOIIIT JIFOJIMHU Ta MICIIE
JIIOJTMHU B CUCTEMI OPTaHIgYHOTO CBITY.
6. BMiHHA poOWTH BHCHOBKHM TIPO pOJib OIOPI3HOMAHITTS OpraHi3MiB B 1CHYBaHHI
0iocdepu, perynroBaHHs YUCETLHOCTI BUIIB.
7. BMiHHA poOMTH BUCHOBKM PO NOTPeOy B aHAIII31 TOCMOAAPCHKOIL AISJIHOCTI] JIFOAMHH
3 OTJISIAY Ha 30€peKeHHSI CTaHy MPUPO/IH.

Po3ain 1. Beryn. Ximiunuii ckiaaa, CTPYKTYpa i PyHKIIOHYyBaHHSA KJIITHH.

1.1. Beryn. XimiuyHui cKjIax, cTPyKTypa i (yHKUiOHyBaHHA KJIiTHH. Peasizanis
cnaakoBoi iHdopmanii. Beryn.  dyHmameHTanbHiI BIAaCTUBOCTI JKUBOTO. PiBHI
oprasizailii >XUTTs O10JOTITYHUX CUCTEM Ta iX XapakTepHl pucH. MeTou AOCTIIKEHb B
O1oJiorii. 3HaueHHs 010JIOTIYHUX JAOCIIIKEHb Y )KUTTI JFOJIUHH.

1.2. Ximiunnii ckiaan kiaituau. Knacudikamis XiMIYHIX €JIEMEHTIB 3a IXHIM BMiCTOM B
opranizmax. Hacniiku HenocTaTHbOro ab0 HAJIMIIKOBOTO HAJIXOJKEHHS B OPTaHi3M
monuan Ximiuyaux enaemeHtiB (I, F, Fe, Ca, K) Ta cmocobu ycyHeHHs iX Hecrtadi.
OpraHiuyHi Ta HEOPTaHIYHI CIOJYKHM 1 IXHS poib B opranizmi. Boma, ii oCHOBHI
BJIACTUBOCTI Ta pOJjb B opraHizmi. Boga sk po3unHHUK, TiapodoOHI 1 TiApodiabHI
cnonyku. biomomimepu: mOHATTS mpo ixHIO OynoBy Ta koH(opmariito. Byrnesoau:
MoHOcaxapuau (pubo3a, Ae30Kcupubo3a, TJK03a, (pyKTOo3a), oJirocaxapuau
(caxapo3a, J1aKTO3a), Mojiicaxapuan (KpoxMmalb, 11eJIF0103a, XITHH, riikoreH). OCHOBHI
BJIACTUBOCTI Ta (PYHKIIi BYIJIeBOMAIB B opranizmax. Jlimiau (KUpH, BOCKH, CTEpPOIIH,
docdomman). OCHOBHI BJIAcCTUBOCTI Ta (YHKII JiMaiB B oOpraHi3Max. biuTkw.
AMIHOKHMCJIOTH SIK MOHOMEpH OuTkiB. PiBHI CTpyKTypHOi opranizamii OUIKiB.
Jlenatypartist 1 peHarypariis 6uikiB. OcHoBH1 6iomoriuHi ¢yHKIii OinkiB. DepmeHTH, iX
BJACTMBOCTI Ta TNpuUHUUNU (QyHKuUioHyBaHHSA. HykneinoBi kuciotu. bynosa
HykieotuaiB. bynosa ta ¢dyukuii JITHK. I[Ipunmun kommnementapuocti. Hykineoruana



nocniAoBHICTh 1 MOHATTA npo redH. Bnactusocti IHK. PHK Ta ii tunu (MPHK, pPHK,
TPHK). AT®. Pons AT® B eHeproszadesneueHHi.

1.3. Crpykrypa Ta ¢yHKUiOHYyBaHHA eykapiormynux kiaituH. Kiituna sk
eJIEMEHTapHa OJWHMIIS KUBOTO. MeTonu nociimkeHHs: KiIiTiH. OCHOBHI BIACTHBOCTI 1
NPUHIUANKM OYyJAOBU €yKaploTH4HOi KmTHHU. KmiTHHHI MeMOpaHH, iX XIMIYHUN CKJaj,
CTPYKTYypa, BJIACTHUBOCTI Ta OCHOBHI (yHKIi. TpaHCHOpPTyBaHHS pEYOBUH dYepe3
KIITUHHI MeMmOpanu. [lurommna3zma, ii KOMIIOHEHTH: IIMTOCKENET, OpraHeilud Ta
BKUTIOUeHHS. OHOMEMOpaHHI OpTaHeNnu: €HIOoIUTa3MaTh4Ha CiTKa, amapar [ oibmxi,
Ji30c0OMH, BaKyo:i. JIBomeMOpaHHi opraHenn: MITOXOHIPIT, TUTACTHIN (XJI0PO-, JISUKO -
1 xpomoracti). MiTtoxoHapii: OymoBa, PpyHKIIIOHATIBEHA PO, XJIOpOIUIacTh: OYI0Ba,
¢GyHKIIIOHaTbHA POJb XJIOPOILIACTIB. ABTOHOMISL MITOXOHJAPIA 1 XJIOPOIUIACTIB Yy
KIiTuHl. Pubocomu: OynoBa, ¢yHkiioHanbHa poiib. llenTpioni. Opranenu pyxy
(JoKryTUKH, BiMiKuM). Snpo: OymoBa, (QyHKIIOHaJIbHA POJb. XPOMOCOMHU: XIMIYHHUM
ckiaj, OymoBa, (QyHKIIIOHAbHA POJb. [anioinHuii 1 AUIUIOITHUN HAOOPH XPOMOCOM.
['omomnoriyni xpomocomu. OCHOBHI CTaHU XPOMOCOM: 1HTEp(a3HUN HEKOMMAKTHUN 1
HaJIKOMIAKTHU3allisl y Mpolecl KITUHHOrO noauty. [1oBOEHHST XpoMOCOM YHACIIIOK
perutikariii JIHK. Mopdoitoris HankoMmakTHUX (MITOTHYHHX) XpOMOCOM. [TOHATTS mIpo
KaploTul. Snepue, Horo GpyHKI10HATIbHA POJIb.

1.4. O06miH peyoBHH i meperBopeHHsl eHeprii. OOMiH peyoBuH (MeTado0dI3M), Oro
3arajbHa XapakKTepUCTUKA. €IHICTh MPOLECIB CUHTE3y 1 PO3LICIUICHHS PEYOBUH B
oprati3mi. ABTOTpOQHUH 1 reTepoTpOPHUI TUIH KUBJIEHHS. MiKCOTpO(dHI OpraHi3mMu.
Posmiennennss peuoBuH B opranizmi (Oe3kucHeBe, KUCHEBE). [IOHATTS mpo ko3,
opoxinHs. [loHATTS mpo KIITHHHE OUXaHHA. MITOXOHApIS SK €HEpreTUYHa CTaHIIISA
kiituHd. PotocuHTe3. OCHOBHI MPOIECH, IO BiAOYBAIOTHCS Y CBITIO3ANEKHUX 1
CBITJIOHE3QJIC)KHUX pEaKIisx (CBITJIOBIH Ta TeMHOBIH (a3ax) ¢orocuHTe3y. Poib
xJopodiay y CBITIO3AICKHUX peakiiax (cBiTioBa (asza) ¢orocuHTe3y. 3HAUCHHS
dboTocuHTe3y /Ui icHyBaHHs Oiocdepu. [TIoHATTS PO XEMOCHHTE3.

1.5. 30epexkennss Ta peanizanis cnaakoBoi iHdopmanii. ['enn, ix OygoBa 1
dbyHKIllOHATBHA poJib. Mo3aiuHa OyJ0Ba Te€Ha e€yKapioTiB (€K30HH Ta 1HTPOHH).
[TonstTst mpo renom. Tpanckpurnuis: Mmatpuunuii cunte3 moisiekyn PHK. Tlonstrs npo
perymsmito TpaHckpumiii. biocuHTe3 OuUTKiB (TpaHcisimis). ['eHeTnyHUil KOj 1 HOTO
ocHoBH1 BiactuBocTi. Pons MPHK, TPHK 1 pubocom y Oiocunresi Oinka. Permikaris
JIHK: namiBkoncepBatuBHMI mpuHnui. [lorstrs npo pemnapamiro JIHK. Pemmikaris
JIHK 1 xmituaanii mukia. [HTepdasza 1 xkmitunnaui noaut. Kimpkicts monekyn JIHK 1
XpPOMOCOM Ha pI3HUX CTaAisiX KIITUHHOTO LMKIY. MITO3, OCHOBHI MpOLECH, IO
BII0YBAIOThCS MiJ Yac MiTo3y. Meio3 1 Horo ocoOJMBOCTI y MOPIBHSHHI 3 MITO30M.
®dyHkioHaNbHA posib Meio3y. [lonstrs nmpo pexombGinaunito JHK mig ugac meiiosy.
KpocunroBep. YTBopeHHs rameT i iXHe 00'€qHaHHS B 3WTOTY IMiJ 4Yac 3arlIigHCHHS.
CrareBe po3mMHOX)eHHSI. OCHOBHI ()OPMH HECTATEBOTO PO3ZMHOXKEHHS OPTaHi3MiB (IO



NIUITXOM MITO3y, OpYHBKYBaHHS, PO3MHOKEHHS CIIOPAMH, BETETATUBHE PO3MHOKCHHS).
[nauBinyanpHUM  PO3BUTOK OpraHizMy (OHTOreHe3). EmMOpioHaJbHUN  PO3BUTOK.
OcHOBHI eTanu eMOPIOHAJIBHOTO PO3BUTKY y XOPJAOBUX (APOOIEHHS 3UTOTH, YTBOPEHHS
Osnactynu 1 ractpyiu). SBuie emOpioHanbHOI 1HAYKINI. [ToHATTS po nudepenIraliio
KIITAH T 4yac emMOpioHanbHOro po3BuTKy. CToBOYpoBi KiiThHU. [liciszapoakoBuit
PO3BUTOK Yy TBApUH Ta HOTO OCHOBHI TUMH (HEMPSIMHUM Ta IPSIMHUIA).

Po3zain 2. 3akoHOMipHOCTI ClIaAKOBOCTI | MiHJIMBOCTI.

2.1. T'eHeTHuka — HayKa MNP0 3aKOHOMIPHOCTI CHAJKOBOCTI 1 MIiHJIMBOCTI
oprani3miB. KinacuuHi MeTOIM FeHETUYHUX JOCHIIKEeHb. OCHOBHI MOHSTTSI T€HETHUKHU.
OCHOBHI 3aKOHOMIPHOCT1 ()YHKIIIOHYBaHHS T'€HIB y MPOKAPIOTIB Ta €yKapioTIB.

2.2. 3aKOHOMIpPHOCTI CHaJAKOBOCTI oOpraHi3MiB. 3aKOHOMIPHOCTI CITaJIKOBOCTI,
BcTaHoBieHl ['. Mengenem. Meroa TMepeBipKH TEHOTUIY TIOPUIHUX OCOOWH
(anamizyroue cxpeluryBaHHd). MHoxMHHA [is TeHiB. O3HaKa sK Pe3yJbTaT MpPOSIBY
Oaratbox TeHIB. B3aeMopiss reHiB. 34eljieHE YCHAAKyBaHHS. XPOMOCOMHA TEOpis
CHagKkoBOCTI. ['€eHEeTMYHI OCHOBM BHU3HAYEHHA CTaTl Yy pI3HUX TPy OpraHi3MiB.
XpOMOCOMHE BU3HAYEHHsI CTaTi. YCHaJAKyBaHHS, 3YEIUIEHE 31 CTaTTIO. XPOMOCOMHUMI
aHalll3 sIK METOJ BHSBJICHHS IMOPYIIEHb Yy CTPYKTypl Kapiotunmy. Cnaakosi
3aXBOPIOBAHHS 1 BaJW JIIOJUHU, 3aXBOPIOBAHHS JIIOJMHU 31 CHAJKOBOIO CXUJIBHICTIO,
ixai npuunHd. CydacHl MOJIEKYJISIPHO-TEHETUYHI METOJU JOCTIHKeHb CIIaJIKOBOCTI
JHOIUHHU.

2.3. 3akoHomipHocTi MiHJAMBOCTI opramni3miB. Moaudikamiiina (HecmaakoBa)
MIHJIUBICTh, ii mpuunHu. Hopma peakuii. BapiamiiiHuii psg Ta BapiaiiiiHa KpuBa.
CrniagkoBa MIHJIMBICTB Ta 11 BUJIM: KOMOIHAaTHBHA 1 MyTalliiHa. /[xepea koMOIHATUBHOI
MIHIUBOCTI. MyTanii Ta iXHI BJIACTHBOCTI. TumM MyTamiil (Fr€HOMHI, XPOMOCOMHI,
TOYKOBI; COMAaTH4YHI Ta TeHepaTtuBHl1). MytarenHi @akropu ((i3uyHi, XIMIYHI Ta
OioJtoriyHi).

2.4. Cenekuis opranizmiB. biotexHonoris. IIoHSTTS mpo COPT POCIUH, TOPOIY
TBapWH, WTaM Mikpoopranizmi. ITyunuii n00ip (IHAUBIAYaTbHUIA Ta MacCOBUM).
CriopiiHeHE 1 HECMOPITHEHE CXpEIyBaHHS, MDKBHIOBA (BigmasieHa) TiOpuan3aiis, ix
TeHETHYHI Ta 010J0T14H1 HACHIAKU. ['eTepo3uc Ta HOTro TeHeTHYHI OCHOBU. [ToHATTS TIpo
OCHOBHI METOJW 1 3aBJaHHA cejekiii. MeToau MOJEKYJISPHOI TeHETHKH SK OCHOBA
CydyacHHX OIOTEXHOJIOTIH: TMoJiMEepa3Ha JAHIIOroBa peakilis, TIeHHA IHXKEHepis,
kionyBaHHs JIHK, xmituHHa imxkeHepis. KinoHyBaHHs oprasi3miB. ['eHeTHMUYHO
MoaudikoBani opranizmu (I'MO): npuHUIMIINA CTBOPEHHS 1 HAMPSAMKN BUKOPUCTAHHS.

Po3nain 3. BiopisHomaHITTS.

3.1. CucremaTuka - Hayka Npo pi3HOMAaHITHiCTH opraHi3miB. biopizHOMaHITTS
HaIO1 TUTAHETH K HACIHIIO0K eBoroIlli. CydacHa cucTeMa OpraHIvYHOIO CBITY (OMEHHU:



Apxei, bakrepii, Eykapiotn). OCHOBHI TaKCOHOMIYHI OJMHHIII, SIKI 3aCTOCOBYIOTH Yy
CHUCTEeMaTHIll opraHi3aMiB. Buj sk OCHOBHa cHUCTeMaTH4YHA OJUHMIL. biojoriuHa
koHuenisa Buay. CydacHl kputepii Buny. IToHATTS npo (ioreHeTuuHy CUCTEMaTHKY.
Cnocobu rpadgigHoro BifoOpakeHHs CIOPIAHEHOCTI CUCTEMATUYHUX TPYN OPTraHi3MiB.

3.2. Bipycu. Bipoimn. IIpionn. Oco6mmBocTi oprasizaiii Ta (yHKIIIOHYBaHHSI BIPYCiB.
['imoTe3n moxoKeHHsI BipyciB. PoJib BipycCIB y €BOJIIOLIT, TOHATTS MPO TOPU30OHTAIBHE
nepeHeceHHs1 reHiB. [lIsxu MpOHUKHEHHS BIpYyCiB B OpPraHi3MU POCIWH, TBApHH Ta
mroauHA. B3aemomis BipyciB 3 KIITHHOIO-Xa3siiHOM. BukopucrtanHs BIpyCiB y
TeHeTUYHIN 1HXKeHepil Ta O10JOriYHUX MeTogax OOpoThOM 31 MIKIUIMBUMU BUIAMHU.
[TpodinakTuka BipyCHUX 3aXBOPIOBaHb JIOAUHH. [[oHATTS mpo BakiuHaIiro. [ToHATTS
po BIpOiau, MPIOHH.

3.3. Ilpokapiornuni opraniammu. byzaoBa kiiTMHU mpokapioTiB. [IpokapioThyHi
opraHizMu (apxei, Oakrepii), 0COOJMBOCTI iXHBOI OpraHizamii Ta (QYHKIIOHYBaHHS.
Tunu >xuBnenHs (¢oTo- 1 XeMOCUHTE3, TerepoTpodHe) 1 nuxaHHs (aHaepoOHE 1
aepoOHe) MPOKAPIOTUYHHUX OpraHi3MiB. Po3MHOkeHHs (1011 Ta OpYHBKYBAHHS KITITHH)
1 OOMIH crnagkoBoro iH(popmallieo (KOH'foramisi) y NpOKapiOTUYHUX OpPTraHI3MiB.
B3aeM03B's13kM  TPOKapiOTUYHUX OPraHi3MiB 3 I1HIIMMH OpraHizMamu (MyTyamti3M,
KOMEHCaJli3M, TMapa3utu3M). Ponb MpokaploTiB y NOPHUPOAI Ta SKHUTTI JIHOJUHU.
XBOpoOOTBOpHI OakTepii Ta 3axBOPIOBAHHA JIOJUHU, [0 HHUMH BHUKIMKAIOTHCS.
[TpodinakTuka Ta MiKyBaHHS OaKTepiaJbHUX 3aXBOPIOBAHb.

3.4. Bogopocti. OcoO6nmBOCTI OY0BU Ta MPOIECIB KUTTEMISUTBHOCTI OTHOKITITHHHUX
Ta OaraTOKIMITUHHUX Bojopoctel. IlpeacraBHuku Bomopocteil: 3eneHi BOJOPOCTI
(xJlamiIoMOHala, XJopena, YJIOTpPUKC, cmiporipa, yiabBa), JliaToMOB1I BOAOpOCTI
(minynsipis, HaBikyna), bypi Bomopocti (JlamiHapis, (ykyc, capracym), YepBoHi
BoopocTi (mopdipa, pinodopa, kopaiina).

3.5. Pociunu. BereraTuBHi opranu Ta :kuTTeBi PyHkuii pocaun. Kiituau pociun.
OCHOBHI TPyl TKaHUH POCJHMH: TMOCTIHHI - MOKPUBHI (IIKIpOYKa, KOPOK), MPOBIIHI
(cynunu, cuTOBUAHI TpyOKH), OCHOBHI ((hOTOCHHTE3yIO4a, 3amacaryva, B TOMY YHUCII
eHJ0CTIepM, MEXaHI4Ha); TBIpHI - BEpXiBKOBa 1 Oi4HA. 3arajgbHa XapaKTEPHUCTHUKA
pociuH. 3HaueHHa pochauH. Kopinb. Bumm kopeHiB (rosioBHUI, J0JATKOBi, O14HI).
Kopenesa cucrema Ta ii Tunu (CTpuKHEBa, MMUUYKYBaTa). 30HU KOPEHs Ta iX (PYHKIIII.
BuyTpimHs OyaoBa KOpeHs B 30HI KOPEHEBHUX BOJIOCKIB. Bumo3MiHu KopeHs
(xopeHeronu, 0yIb00KOpEHi, TMXalbHi, OMOPHI, YIIKI1, MOBITPSAHI, KOPEHI - PUCOCKH).
[Tarin, #Oro OCHOBHI YacTHHH (BY30J, MDKBY3JIS, JMCTKOBA Ma3yxa). TWIM MaroHiB:
IPSIMOCTOSY1, BUCXIHI, BUTKI, YiNKi, TTOB3y4i, ClaHKi. bpyHbKa - 3a4aTKOBWIA MariH.
bynoBa OpyHbkH (JTyCKHM, KOHYC HapOCTaHHS, 3a4aTKOBI JIUCTKH). Pi3HOBHIU OpyHBOK
3a pO3TalllyBaHHSIM Ha TaroHi (BepxiBKoBa Ta OiyHa, ab0 masyiiHa), 3a OYyJI0BOIO
(BereTaTMBHI Ta TeHepaTWBHI, a00 KBITKOBi). bymoBa marona: cre0i0 Ta JIMCTKHU.



["amy>xeHHst maroHa, popmyBaHHs KpoHU. Buao3minu maroHa: mia3emMHi (KOpEHEBUIIIE,
nijg3eMHa crebsoBa Oynb0a, ulOynuHa, Oyap001IMOyIMHA) Ta Ha/i3eMHI (Byca, BYCHKH,
HaJ3eMHa crebsoBa Oynn0a, komouku). Crebo. BHyTpimHsS OynoBa JiepeB'sTHUCTOTO
crebna (ceplieBMHA, JepeBHHa, KaMOii, Jy0, KOpPOK, CEpIIEBHHHI IPOMEHI, pIYHI
KUTbIL). JIMCTOK: 30BHIIIHSA Oyj0Ba (OCHOBA JIMCTKA, YEPEIIOK, JUCTKOBA TUIACTHHKA,
IPUITUCTKH), BHYTPIIIHS OyZ0Ba (OCHOBHA TKaHMHA - CTOBIYACTA 1 rydyacTa, MpOAUXH,
KWIKH (IepeBuHa, Jy0), KyTHKyJa, MIKipouyka), ¢yHKIii. JXKuIKyBaHHS JIMCTKIB:
napasnenbHe, IyroBe, MajabuacTe, mpyacte, BUibdacte. JINCTKOPO3MIILIEHHS: TIOUEProBe,
CYNpOTHUBHE, KijgbuacTe. BHuI03MiHM NHCTKAa (BYCHUKH, KOJIOYKU, JTyCOUYKH, JHCTKH-
NACTKU KOMaxoigHuX pociauH). Jlucronan. JKutrteBli (yHKIII pOCIUH: KUBJICHHS
(minepanpHe, (GOTOCHHTE3), AMXaHHS, TpaHcmipaiis. [lepemileHHs pPEYoOBHH 10
pocnuHi. PicT 1 po3BUTOK pociiH. Pyxu pociauH (pocToBi, Tirpockomiudi). Perymsiis
KUTTEBUX QYHKLINA Y POCIHH.

3.6. 'eHepaTHBHI Oprany NOKPUTOHACIHHMX POCJMH. bBynoBa KBITKH: KBITKOHIXKKA,
KBITKOJIOXKE; TUUMHKA (MIISK, THI3/A 3 MUJIKOM, Oy/0Ba MUIKOBUX 3€PEH, THUMHKOBA
HUTKA); YalIOJUCTKU (Yalieyka); TMeNMIOCTKH (BIHOYOK);, OIBITWUHA; MAaTOYKa
(mpuiiMOYKa, CTOBITYMK, 3aB'A3b (BEPXHS 1 HUXKHA) 3 3aPOJIKOBUMH MIIIKAMHU B HACIHHUX
3auarkax). OyHKIT KBITKK. PI3HOMaHITHICTh KBITOK (OJTHOCTATEBl Ta JABOCTATEBI, TOJII,
3 MPOCTOI0 Ta MOABINHOIO OIBITHHOIO). Dopmyna kBiTKUA. CynBiTTs. Tunu cynBiTh
(pOCTI - KUTHUIIS, TOYATOK, TOJOBKA, KOIIUK, IITUTOK, 30HTHK, IPOCTUH KOJIOC; CKJIAJHI -
CKJIQJIHMM KOJIOC, BOJIOTh, CKJIQJHUHN IIUTOK, CKJIQJHHH 30HTHK). 3alMJICHHS Ta HOTo
pi3HOBHIM  (caMO3amuWjieHHs Ta TepexpecHe 3amwieHHs). OCHOBHI —crocoOu
MEepEeXpecHOro 3amwieHHs (3a JI0MOMOTOK BITPY, KOMax). ApjanTaiii poOCiIuH 0
cnocoOy 3anuiieHHs. [loaBiliHe 3aruliIHEHHS Yy KBITKOBUX POCIWH. YTBOPEHHS
HaciHUHU Ta 1oay. DyHkiii HaciHMHU Ta IJIOAY. byJaoBa HACIHMHM: IIKIpKa 3
OTBOPOM, 33apOJIOK (3apPOJIKOBUI KOPIHEIb, MIJACIM'AI0JIbHE KOJIIHO, CIM'SI0JIs, PYOUHK).
bynoBa miomy (TpboximapoBa CTiHKa 1 HaciHWHA). Tumm miodiB: cyxi (ciM'sHKa,
3epHiBKa, Topix, 610, KOpoOOUKa, CTPYUOK, CTPYyUEUOK), COKOBUTI (TIPOCTI - KICTSHKA,
rapOy3uHa, $Sroja, MOMepaHelb, s0Jyko; 30ipHI - 30ipHa KICTAHKA, CYHUYWHA;
cymtiaas. [lepion cmokor Ta yMOBY MPOPOCTAHHS HACIHUHM.

3.7. PizHomaHiTHICTH pocjinH. Po3MHokeHHs1 pociuH. [ToHSATTS Mpo KUTTEBHUMA UK
pOoCIIMH (4epryBaHHSI HECTATEBOIO Ta CTATEBOIO MOKOJIIHb). 3arajbHa XapaKTepUCTUKA,
0COOJIMBOCTI ~ MOIIMPEHHS, 3HAUYEHHS MOXIB, IUJIayHIB, XBOIIIB, MamOpPOTEH,
rOJIOHACIHHUX, TOKPUTOHACIHHMX. Pi3HOMaHITHICTH pociuH: M oxu (momTpux,
Mapmianiis, cdaraym); Ilnayam (cenarinena, OapaHelp 3BUYAWHUN, TUIAYH
OynaBoBUHUI); XBOMI 1 (XBOI MOJHOBUH, XBoI JicoBuii); [lamopoT 1 (IIUTHUK
YOJIOBIYMH, OpJSK, JHUCTOBUK, CTPAyCHUK, calbBiHisf); [omoHaciHHi (TiHKTO
JIBOJIOTIATEBE, TUC STIIHHMA, Tys, KUMAPHUC, COCHA, SUIMHA, MOAPWUHA, SJIOBEIh, KEAp,
BENIbBIUiS JUBOBWXHA, edenpa, caroBHuk); Ilokputonacinni: KamyctsHi a6o



Xpecroupiti ( TPUIMKH, peapKa IWKa, KamycTa, ripuuig, parc); Po3oBi( cyHwmis,
IIMIIIIMHA, TOpoOMHa, sOdyHs, BHIIHSA, cMmopoauHa); boOoi( ropox, KBacoJs,
KOHIOIIMHA, poOiHis (Oina akaiis), jirorepHa); [TacaboHOBI( MeTyHis, MACTiH, TIOTIOH,
KapToILIsA, TOMAT, repenib); AficTpoBi abo CkiaHoUBITI ( COHAIIHUK, Ky/b0ada, OyIsK,
pomaiika, Bosomika); [{uOynesi ( mmOyis, yacHuk, yepemina); Jlimiiai ( TrOJbIAH,
nposticka, Jiis); 3makoBi ( KyKypyn3a, puC, IIISHHI, XUTO, OBEC, OYEpET, IMUPIH).
dopmu 1 crTocOOM PO3MHOKEHHS POCITHH.

3.8. I'pudu. 3arampHa xapakTepucTuka rpubiB. OcobmuBOCcTi OyJ0BH Ta MPOLECIB
KUTTETISUIPHOCTI HAa TPHUKIAJl IIAMMHKOBUX, IBUIECBUX TpUOIB Ta ApiKIKIB. [pubu
canpotpodu, napazut, cuMoioTpodu. 3HaueHHsS TpUOIB y MPHUPO/L Ta KUTTI JIOJUHH.
PisHOMaHITHICTS TpUOIB: MIAMUHKOBI TIpubu (Maciok, OuUMH rpub, MiTOCHYHUK,
OTICHbKU, TEYepHlll, MyXOMOp, OJijja IMoraHka), 1BUIeBlI TIpubu (MyKOp, MHEHIIUI,
acmepriia), rpuou-mapasuTH poOCiIuH (TPYTOBUKU, OOPOITHUCTO-POCSHI, CAXKKHU, PIKKH).
Bukopucranss rpu6iB y Xxap4oBiil MPOMHUCIOBOCTI Ta (hapMaKoJIorii.

3.9. Jlmmaiinuku. JlumaitHuky - acoriaiii crpaBXHIX TpuOiB 3 GOTOCUHTE3YIOUUMHU
opraHiamMamu (BOJOpOCTSMH Ta IllaHOOakTepisiMu). bymoBa Ta  0coOIUBOCTI
KUTTEAISUIBHOCTI  (OKUBIICHHS, PO3MHOKEHHS) JumiaiHukiB. Haxumui (JexkaHopa),
JUCTyBaTi (mapmMenis), KyIUCTI (KJIaaoHis) JUINAWHUKU. 3HAYCHHS JMUIIANHUKIB Yy
IPUPOAL Ta KUTTI JTHOJUHU.

3.10. OnpnoxuaiTuHHi reTepoTpodHi eykapioTuuHi opraHizmMu. BigpbHOXHUBYYI i
napazuTU4yHl BUAM OJHOKJIITUHHUX TEeTEePOTPOPHUX €YyKaplOTUYHUX OpraHi3MiB.
Menikanii mnpicHUX BoaoMM: ameba mpotred, 1H(y30pis-Tydenbka. OcoOIUBOCTI
Oyl0BU Ta TPOLECIB IKUTTEMISUIBHOCTI  (CKMBJICHHS, JUXaHHS, BUIJICHHS,
OCMOpETYJISIlis, PYyX, TMOJAPA3IUBICTh, PO3MHOXKEHHS, I1HIMCTYBaHHA). [lapasutu
JOOUHU  (MU3eHTepiiHa ameba, MasapiiHUM — minasMojii) X  0coOJMBOCTI.
3axBOpIOBaHHS, 10 BUKIMKAIOTHCS MApasUTUYHUMH OJHOKIITUHHUMH (aMeOHa
TU3EHTEPIs, MaJIsIpis), Ta iX NpodiIaKTUKA.

3.11. I'yoku. ['yOku - mepBuHHI OaraTOKIITHMHHI TBapWHHU, IO MepeOyBalOTh Ha
JOTKAaHWHHOMY piBHI opranizaiii. OcoOaMBOCTI OyJ0BH Ta MPOIECIB KUTTEMISITBHOCTI
Ha npukiaal 0oasru. Pons rybok y mpupol Ta JKUTTI JIOIMHU.

3.12. CnpaB:kni 0araTok/JiTUHHI TBapuHH. 3arajibHi o3Haku Oy/JA0BHM i mpoueciB
KUTTEAISIbHOCTI. TkanuHu TBapuH. Tunum cumetpii Tuia (ABoOIYHA, paaiaibHA).
Tunu nopoXHWHU TuIa (MEpBUHHA, BTOpUHHA, 3MimaHa). [ToxpuBu Tina. Cucremu
OpraHiB: OMNOPHO-PyXOBa (30BHIIIHIA Ta BHYTPIIIHIA CKeJlET, TIAPOCKENET,
MYCKyJaTypa), TpaBHa cHUCTeMa (3aMKHEHHU Ta HACKPI3HUM KUIIIEUYHUK, TPABHI 3aJI03H),
KpPOBOHOCHA cucTeMa (3aMKHEHa, He3aMKHEHa), HepBoBa cucrteMa (audysHa,
raHrjioHapHa, TpyouacTa), pi3HOMaHITHICTh OpraHiB AuXaHHs (3s0pa, Tpaxei, JereHeni
MIIIKK, JIeTeHl) 1 BUAUIGHHA (HUPKW, MAaJbIIri€Bl CyaWHH, MeTaHedpumaii,



npotonedpuaii). Opranu uytta. [logpaznusicts Ta pyx. DopmMu po3MHOKEHHS TBAPHUH.
CrareBi KJIITUHH, 3aIUTIIHEHHS. PO3BUTOK TBapHH.

3.13. loBexinka TBapuH. Bpomxena 1 HaOyTta noBeainka. @opMu MOBEAIHKU TBAPHH:
JOCTIAHUIIbKA, Xap4yoBa, 3aXMCHA, TITl€EHIYHA, PEMpPOAYKTHBHA (IMOIIYK MapTHEPIB,
OaThKIBCbKa IIOBEJIHKAa Ta TypOOTa NpO IMOTOMCTBO), TEpUTOpiaibHA, COIliajbHA.
CnocoOu opieHTyBaHHSI TBapuH. XOMiHr. Mirpamii TBapuH. KomyHikaiii TBapuH.
EneMeHnTapHa po3yMoBa MisUTbHICTb.

3.14. PizHomaHiTHicTb, mOIIMPeHHs, 3HaYeHHsn TBapuH. JKanki, abo
KumikoBomopoxHUHHI, X PI3HOMAHITHICTh: MeIy3a aBpeis, Meay3a KOPeHepoT, Tiapa,
aKTHHIS, MaJpenopoBi kopanu. Ilmocki yepBu. Pi3HOMaHITHICTh Mapa3UTHUUYHHUX
wiockux 4epBiB: CuCyHH (TEUIHKOBHM Ta KOTAYMM cucyHH), CThOXKKOBI YepBU
(Onyauunii Ta CBUHAYUM IIIMT'SIKA, €XIHOKOK, CThOXaK 1mupokuid). Hemaronu, abo Kpyrii
yepBU. PI3HOMaHITHICTh Napa3sUTHUYHMX HeMaToJ (ackapuja JIOJCbKa, TOCTPHK,
TpuxiHena). Kinpuacti uepBu abo Kinbuaku, iX pi3HOMaHITHICTH: baraTomieTuHKoBI
yepBu (Hepeic), ManomeTuHkoBl 4YepBHU (AOLMOBUN YepB'sK, TpyOouHuk), I[I'sBku
(MmequuHa m'saBka). YnenucroHori. PakomozmiOHi. Pi3HOMaHITHICTE pakomoaiOHUX
(piukoBi paku, KpaOu, KpeBeTKH, AadHii, IIMKIONHU, MOKPHII1), POJIb Y PUPOI] Ta KUTTI
moauHu. [laBykonoaiOHi, iX pI3HOMAHITHICTH (MAaBYKHU: MaBYK - XPECTOBUK, KapakypT,
TapaHTyJI; Kl (KOpocTAHUH cBepOyH, cobauunii k). Komaxu, X pi3HOMaHITHICTb:
Tapranu (tapran pynawmii), IIpsMokpuii (KOHUK 3€JIEHMH, capaHa MaHJpIBHA),
TBepaokpuii adbo XXyku (TpaBHEBUI XpyIll, COHEUKO, )KYKOJEHb, KOJIOPAICHKUH KYK),
[lepetunuactokpumni (O6K0nMa MEIOHOCHA, Mypaimiku), Jlyckokpuni abo Merennku
(OimaH KamyCTSHUM, MOBKOBUYHUN IIOBKOMPSI, MaxaoH), /[Bokpuii (Myxa KiMHaTHa,
MassipiitHuit komap). Ilapazutuyni Ta KpoBOCHCHI Komaxu (OJI0XH, BOII, MOCTIIBHI
KJIONK, KOMmapi, IeA3l, OBOJM) SIK NEPEHOCHUKH 30YJHUKIB 3aXBOPIOBAHb JIIOJIMHU.
Momtocku abo M'sakyHu. Pi3HOMaHITHICTH MOJIOCKIB: UYepeBOHOr1 (BUHOTpagHUMN
CIIMMaK, CTaBKOBUK BEJIMKHH, cliM3yHHU), J(BocTynkoBi (0€33yOKH, MEpJiBHHULIL, MiJii),
['onoBoHoOr1 (KampMapu, KapakaTHIll, BOCBMUHOTH). XOpAOBi, 3arajabHl OCOOJUBOCTI
OyIoBM Ta TIPOIECIB JKHUTTEMISUILHOCTI.  PI3HOMaHITHICTL  XOpJAOBUX. Puom.
PiznomaniTHIiCTh pub: XpsmioBi pudu (akymu 1 ckath), Kictkosi pubu - OcetpomnotioHi
(ocerep), Ocenenuenonioni (ocenenenp), Jlococemonioni (ropoOyma), OkyHenomioHi
(cynak, okyHb), KopomomomiOGui (rmiTka, I, Kapach, Kopor). Am@ioii, abo
3eMHOBOHI. Pi3HOMaHITHICTH 3eMHOBOAHUX: be3xBocTi (bkaba cTaBKoOBa, pomyxa
3BUYaiiHa), be3Hori (kiap4yacta yeps'sra), XBocTaTl (cajamaHapa IUISIMUCTA, TPUTOH
3BuvaitHuil). Penrtumii, abo [lnasynu. Pi3HoMmaHiTHICTH Tu1a3yHiB: Jlyckari (siuripka
npyJaKa, TaJloKa 3BHYaiiHa, ByK 3BUYaiHMI), Uepenaxu (0o0TsIHA yepernaxa, MOpCchKa
yepenaxa), Kpoxoawnu (HUTBChKUI Kpokoaws, amirarop). Iltaxu. PizHomaHITHICTH
ntaxiB: beskinesi (ctpaycu, kiBi), Kinerpyai - IlinrBinomozmiOHi (iMnepaTopChbKHii
MiHrBiH), JgtnononiOHi, (Benukuid ctpokatuid asaren), Kyponoaioui (nepenen, psaoduk,



¢azan, OaHKiBChKI KypH), ['ycemoaiOni (1e0iap-IIMITyH, KauKa-KpU>KeHb, T'ycka cipa),
Cokomononioni  (sictpy®d  Benukwuii, Oepkyt), CoBomoaibHi (coBa  Byxara),
JlenexomnoniOui (neneka Oinmmii, wars cipa), KypapienomiOHi (KypaBeib CipHil),
['opobnienomiobnHi (rpak, BOpoHa cipa, COpoKa, JacTiBKa MiChbKa, CHHHMII BEJIUKA).
Ccagii. PizHOMaHiTHICTH ccaBiiB: llepmio3Bipi - sifnekiaaHi ccaBii (KauykoJ3500,
exunna); Cymuacti (KeHrypy, koana); [Lmamentaphi ccapmi: Komaxoinni (3Bu4aitHuit
iKak, KpiT), Pykokpumi (BeuipHuis pyaa, Heromnup), ['pusynu (6abak, Oinka, 606ep,
MUIIIA XaTHS, XOM'SK, TIAIIOK, HyTpist), XKl (BOBK, coOaka, JTUCHIlL, TUTD, JIEB, PUCH,
KIT CBIMCHKHM, Oiuil BeaMiah, Oypuil BeAMiah, KyHHIIS JIicoBa, c000ik), KutomoaioHi
(cuHIM KUT, KalIajoT, KocaTka, JeibgiH-011000uka), [lapHokonuTHI (HeXyHHI: Ka0baH,
oeremor; XyiHi: 3yOp, KO3yJisl, JIOCh, KO3H, BiBIll), HemapHokonuTHi (CBIMCHKUN KiHb,
kinb [IpxeBanmbcbkoro, 3e0pa, KynaH, Hocopir), Ilpumaru (iemypu, MapTHUIIKH,
MaKakH, TlaBiaHW, OpAHTyTaH, MTUMIIaH3€e, TOPUIa).

Po3zain 4. Opranism Jil0AMHHU 1K 0ioJIOTiYHA cHUCTeMA.

4.1. bynoBa Tina JgwoauHU. TKaHWHU Opra”i3My JIOAWMHHU, iX OymoBa 1 (yHKIIII.
Opranu, cucteMu opraHiB. PerynsaTopHi cUCTEMU OpraHi3My JIFOAUHHU.

4.2. HepBoBa peryasauia. HepBoBa cucrema moauau HelpoH - cTpykTypHO-
dbyHKIIOHATbHA OJMHMIISL HEPBOBOi cucTeMu. PediekTopHuil mpuHIMN AiSIBHOCTI
HEpBOBOI cucrteMu. Pedrexropna ayra, ii ckiaagoBi Ta ¢yHKuioHyBaHHA. LleHTpanbHa
Ta nepudepuyHa HEpBOBI cucTeMH. bynoBa Ta (pyHKIIT CHUHHOTO 1 TOJJOBHOTO MO3KY.
BereratuBHa HepBOBa cucTeMa (CUMIIATUYHUI Ta MapacCUMMNATUYHUI BIAAUIM). Brius
BEre€TaTUBHOI HEPBOBOI CUCTEMH HA JIISIIbHICTh OPraHi3My.

4.3. T'ymopanbHa peryJsuis. Engokpunna cucrema jgroauHu. OyHkIil 1 OymoBa
CHJOKPUHHOI CcHUCTeMHU. EHIOKpUHHI 3a103u (3103 BHYTPIIIHBOI Ta 3MIMIAHO1
cekperrii). 'opmMoHU Ta HEHPOTOPMOHH, iX BIUIMB Ha MPOIECHU KUTTEIISIIBHOCTI.
@OyHKIT 3a703 BHYTPIMIHBOI Ta 3MIMIAHOI CEKpeIlii, HACTIAKA IX TMOpPYIICHHS.
BiamiHHOCTI MK HEPBOBOIO 1 TyMOPaJIbHOIO pEryisiiero (i3ionoriyHuX (QyHKITIH
Oprasi3my.

4.4. BuyTtpimiHe cepenoBuine opranismy JawoauHud. Kpos. Jlimpa Buytpimme
cepenoBuilie opranizmy monuan. DyHkiii kposi. Ckmam Kposi: 1uiazma, (GopMeHHI
CJIEMEHTH (EpPUTPOIUTH, JEeHKOUUTH, TpomOommth). ['pynmu kpoBi cucrtemu ABO.
[Tonsartst mpo pesyc-daktop. IlepenuBanus kpoBi. 3ciganHs KpoBi. Ckimaa 1 QyHKIT
mimpu.

4.5. KpoBoHocHa Ta JgiMmparuyHa cucreMu JWIAMHU. BynoBa KpOBOHOCHOI Ta
mimparuynoi cucreM. KpoBooOir, ioro perynsamis. bynoBa cepus. BnactuBocTi
cepueBoro M's3a. CeprieBuit 1uki, oro ¢asu. Po6ota cepis, ii peryssiis. KpoBoHOCHI



cyauHu, ix OynoBa 1 ¢yHkuii. Benuke Ta mane koxa kpoBooOiry. AprepiaJibHUN THCK.
JlimpaTtuuna cucrema, ii 6ynosa ta pyHskitii. Jlimdoooir.

4.6. Imyniter. Imynna cucrema Jnoaunu. Imynirer, ioro Buau. IMyHna cucrema, ii
CKJIaJ Ta OCOONMMBOCTI (PYHKITIOHYBaHHS. MexaHI3MH B3a€MOIl CHCTEMH AHTUTCH-
aHTUTU10. Aunepriuni peakiii. IIoHATTS nOpo IMYHOKOpEKIiI0 W 1MyHOTEpaIIiio.
[TpodinakTuka iHGEKIIHHUX 3aXBOPIOBAHb JIFOIUHHU.

4.7. NuxanHs. JluxajbHa cucreMa JIOAUWHM. bynoBa 1 ¢yHKIT opraHiB JHUXaHHS.
[Ipomecn ra3000MiHY y JIeTeHsSX Ta TKaHWHaX. JluxanpHi pyxm. Ilpomecm Bauxy Ta
BUIMXy. HeliporymopanbHa peryisimiss auxaHHs. [IOHATTS TpPO JKUTTEBY €MHICTh
aereHb. CKJIaJ BAMXYBAHOTO, BHJMXYBAHOTO Ta ajlbBEOJIIPHOTO MOBITPs. [osiocoBuii
amapart Ta Woro (yHKI[IOHyBaHHSI.

4.8. Tpasaennsi. TpaBHa cucrema jwauHu. bynosa ta QyHKIT opraHiB TpaBieHHS.
TpaBHi 3a51031 (CJIMHHI, MEY1HKA, MANLTYHKOBA). TpaBHi coku. bynoBa i1 ¢pyHKIIIi 3y0iB.
TpaBneHHs y pPOTOBIH MOPOKHWHI, NIIYHKY, KHUIICYHHUKY. [IpHCTIHKOBE TpaBJICHHS.
BcmokTyBanHs. Perymsuis npoieciB TpaBJIeHHS.

4.9. O0MiH pe4yoBHMH i NepeTBOpPeHHsI eHeprii B opraHizMi JoauHu. Xap4yyBaHHS 1
oOMiH pedoBHH. [loHATTS mpo 30amaHcoBaHe/palioHaiIbHE/ XapuyBaHHsS. binkoBui,
JIMIIHUM, BYTJIEBOJHUM, BOJHO-MiHEpaJIbHUN OOMIH. IIOHATTS SIKOCTI MUTHOI BOJIM.
Ponws dpepmentiB, AT® y 3abe3nedenHi npoiieciB Meradbomizmy. Bitaminu, iX ponas B
o0mini peuoBuH. [lopymieHHs 0OMIHY PEYOBHH, IMOB'sI3aHI 3 HECTAYCIO YU HAJJIUIITKOM
HAIXOHKEHHS IIEBHMX BiTaMiHIiB. HeratwBHWii BIUIMB Ha META00J13M TOKCHYHUX
pedyOBHUH. 3HENIKOKEHHSI TOKCUYHUX CIOJYK B OpraHi3Mi JroauHu. HeliporymopanpHa
peryssuis npoueciB MeTadoi3my.

4.10. Buainenns. CeqoBuaijibHa cucTemMa JIOAUHU. bynosa 1 GyHKIIIT C€YOBUALIBHOT
cucteMu. bynoBa ta pyHkuii Hupok. Hegpon gk cTpykTypHO-(yHKILIOHATBHA OAUHUILSA
Hupok. Ilpouecu yTBOpeHHs Ta BHBEACHHS cedi, iX peryisuii. Poib HHUpPOK y
3/11MICHEHH1 BOJIHO-COJILOBOTO OOMIiHY.

4.11. Mkipa. Tepmoperyasiuia. bynosa ta @yHkiii mkipu. Ponb mkipu y BUIIIEHH]
IPOYKTIB MeTaboi3My. TepMoperyisiiist Ta pojib WIKIPH y IIbOMY MPOIIECI.

4.1.2 OmnopHo-pyxoBa cucTeMa JIJIMHM. 3HaueHHS, (yHKIi, Oya0Ba OMOPHO-
pyxoBoi cucteMH. XIMIYHUHM CKJah, OyJoBa, pICT KICTOK. TuNU 3'€HAHHS KICTOK.
bynoBa ckenera. Oco0IMBOCTI CKeNeTa JIFOJAUHU, 3yMOBJICHI IPSIMOXOAIHHAM. M's30B1
TkaHuHU. bynoBa Ta QyHKuIli ckeineTHUX M'si3iB. OCHOBHI TpyNH CKEJIETHHUX M'SI3iB.
MexaHi3m ckopoueHHs M'si31B. PoboTa, ToHyc, ciiia Ta BToMa M'si31B. Peryssiiist pyxoBoi
aKTUBHOCTI.



4.13. CeHcopHi cucTeMH JIOJAMHM. 3arajibHa XapaKTEPUCTHUKAa CEHCOPHUX CHUCTEM.
Pons ceHcopHux cucTteM y 3a0e3medyeHHl 3B'SI3Ky Opra”i3My 13 30BHIIIHIM
cepenoBuiieM. CEHCOpHI CHCTEMH 30pYy, CIYyXy, PIBHOBAaru, HIOXY, CMaKy, TOTHKY,
TemriepaTypu, 6omo. Penenrtopu, ix tunu. OpraHu 4yTTs sK nepudepuyHi 4aCTUHU
CEHCOpHHUX cucTeM. bynosa Tta QyHKIIIT opradiB 30py, CIIyXy Ta piBHOBaru.

4.14. Buma HepBOBa JisJIbHicTH JwoauHu. HepBoBi mporecu, iX MOKa3HUKH.
besymoBHI 1 yMOBHI pediekcd, I1HCTUHKTA. YTBOPEHHS YMOBHHX peQIIeKCiB.
dopMyBaHHS TUMYACOBUX HEPBOBHX 3B'SI3KiB, iX 3HAYCHHS 111 (OpPMYBaHHS YMOBHUX
pednekciB. ['anpmyBanHs yMOBHUX pediiekciB. DizionoriyHi oCHOBU MoBieHHs. [lepiia
1 Apyra curHanbeHi cucremu. Hapuanns. [lam'ste. Buiia HepBoBa MisIbHICTG JIFOIWHU Ta
ii ocHoBHI Tunu. Tunu TemnepamenTy. CoH K (QyHKIIOHAIBHUN CTaH OpraHi3My, Horo
3HAYEHHS.

4.15. Penpoaykuiss Ta PO3BUTOK JIIOAMHU. bynoBa CTaTeBOi CUCTEMH JIIOJIMHHU.
®dyHkuii cTaTeBUX 3a103 JOAUHU. bynoBa craTeBUX KIITUHU JIOAUHU. ['amerorenes.
[lepBuHHI Ta BTOpHMHHI cTaTeBl o3Haku. llepiogu oHTOreHe3y JmoauHU. Po3BUTOK
3apojiKa 1 moja, pyHKuii niuaneHTu. PO3BUTOK AUTHUHU MIC/Is HAPOHKEHHS.

Po3aia 5. OcHoBH €K0J10Til i eBOJTIOLIHOI0 BUCHHS.

5.1. Exonoriuni ynHHuKkd. [Honmyasinis. ExonoriyHl YMHHUKA Ta iXHA Kiacugikarlis.
[ToHsATTS mpo ONTMMANBHUN MAiama3oH [1i €KOJOTIYHOTO YWMHHUKA. 3aKOHOMIPHOCTI
BIJIMBY €KOJIOTIYHUX YHHHHUKIB Ha HUBI opranizMu. [IpuctocyBaHHs KMBUX OpraHi3MiB
0 Mii eKoJIOTIYHMX YMHHHKIB. Ekonoriuna BaneHTHICTh. Exonoriyna Hima sk
pe3ynbTaT MPUCTOCYBaHHS OpPraHi3MiB J0 ICHyBaHHS B ekocuctemi. [loHATTS mpo
nonynsmito. CTpykTypa Ta XapakTepuUCTUKH monyisiiid. I[lapamerpu momyssii.
[Monynsuiitai xBuii. [IOHATTS Mpo MIHIMAIBHY JKUTTE3AaTHY MNOMyJsLit0. Exonorivxi
CTpaTerii MOmyJIsLii.

5.2. Exocucremu. CK1al0Bi, BIACTUBOCTI Ta XapaKTEPUCTUKH C€KOCUCTEMH. bioreHo3
Ta Oloton. Tumu 3B'A3KIB MDK MNONYJSALISIMU PI3HUX BHUJIIB B EKOCHCTEMAX.
[lepeTBOpeHHst eHeprii B exkocuctemax. [IOHATTS Mpo MpPOJYLIEHTIB, KOHCYMEHTIB Ta
penytientiB. TpodiuHa cTpykrypa OionieHo3y. Exomoriuni mipamigu. IIpoctopoBa
HEOMHOPIAHICTH  OlomeHo3y. CTpykTypHe pi3HOMaHITTA  OiormeHo3y. Yacoma
HEOJHOPIAHICTh €KOCUCTEM ((PEHOJIOT1UHI 3MiHH, CYKIIECis).

5.3. biocdepa sk riaodaabHa exocucrema. CTpykTypa Ta Mexi Oiochepu.
bioreoximiuHi 1ukian (K0JI00OIr peyoBUH) SIK HEOOXigHA yMOBa icHyBaHHsS Oiochepwu.
Buenns B. 1. Bepnaacekoro mpo Oiocdepy Ta Hoocdepy Ta WOro 3HAYSHHS ISt
YHUKHEHHSI TJIOOQJIBHOI €KOJIOTiYHOI Kpu3u. OCHOBHI YSBJICHHS TPO aHTPONOTCHHUN
(anTpomiuHMil) BIUIUB Ha Oiocdepy. Buau 3abpyaHeHHs, 1X HACTIAKUA I €KOCUCTEM Ta
monuau. [loHsaTTs npo skicte AoBKULIA. CydacHi TJI00aidbHI €KOJIOTIYHI TpoOiieMu



CBITY, €KOJOTI4HI TpoOjeMu B YKpaiHi. AHTPONOTCHHHWHA (aHTPOMIYHMI) BIUIMB Ha
OloyioriyHe  pI3HOMAHITTS  (BUMHpaHHS  BHUJIB, BHUIUBCENEHIN). 30epeKeHHs
O10pI13HOMAHITTS SK HeoOXigHa ymoBa cTaOiabHOCTI Olocdhepu. CydacHi HamnpsSIMKd
OXOpPOHH TIPHUPOJIM Ta 3aXUCTy HABKOJMIIIHLOTO CEPEIOBUINA B YKpaiHi Ta cBiTi. ba3osi
MIOJIO’KEHHS TIPUPOIOKOPUCTYBaHHsI. KOHIIEMIIisl CTaIOT0 pO3BUTKY.

5.4. Apanramigs K 3arajbHa BJIACTHBICTHL OIOJIOTIYHHMX CcHCTEM. 3arajbpHi
3aKOHOMIpHOCTI  ¢dopMmyBaHHS  ananTami. [loHATTS mpo mpeajamnTaiio Ta
nocraganTanito. BractuBocTi ananramiii. @opmyBaHHs afanTtaiii Ha MOJIEKYJISIPHOMY
Ta KJIITUHHOMY piBHSX opraizamii. [lpuHIuMm e€gHOCTI OpraHi3miB Ta cepeaoBHUIIA
ixguporo wmemkanHs. Ctparerii aganrtamniidi oprasi3miB. [IOHATTS TpPoO EKOJOTIUHO
IUTACTUYHI Ta EKOJIOTIYHO HEIUIaCTH4YHI BHAW. [IOHATTS Mpo amanTWBHY padiaiiio.
Kuttei popmu TBapUH Ta POCIUH SK aganTallli A0 cepenoBuila MemkanHusg. [loHarTs
PO CIPSDKEHY €BOJIONII0 (KOEBOJIOII) Ta Koananrtamito. OCHOBHI CepeloBHIIA
ICHYBaHHA Ta ajanTaiii A0 HUX opraHi3miB. CrnocoOu TepMoOperyJssiiii opraHi3MiB.
Cumb6io3 Ta #oro d¢opmu. OpraHizM sIK CEpelOBHINE MeEMmKaHHA. [lomupeHHs
napasuTU3My Cepejl PI3HUX TPyl OpraHi3MiB. AjanTailii mapasuTiB JO MEIIKaHHS B
oprasi3mi xassdiHa. BiiNoBijib OopraHi3My xa3siiHa Ha OCEJICHHS Napa3uTiB. AJanTHBHI
010JI0T1YH1 PUTMHU O10JIOTIYHUX CHUCTEM PI3HOTO PIBHS opraHizaiii. TUlu aganTUBHUX
010JI0T1YHUX PUTMIB OpraHi3MiB. DoTONEPIOAN3M Ta HOTO a/lalTUBHE 3HAYCHHS.

5.5. OcHoBHM eBouONIHOTO BUeHHs. [loHATTA ipo eBomtonito. EBontoniiiHa rimoresa
XK.-b. Jlamapka. OcHOBHI moJiokeHHsI eBosoriitHoi Teopii Y. Jlapsina. [loegnanus
Teopii JlapBiHa Ta TEHETHKHU: CUHTETHYHA Teopis eBotollii. [lomynsiis opranizmiB sk
onunuilst eBoytonii. [loHATTS Tpo MikpoeBomoIito. DakTopu 3MIHH TEHETHYHOI
CTPYKTYpH TOMYJAIII: MyTalii, 13015, Mirpaiii, apeid reHiB, TpUPOAHHUN T00Ip.
3aKOHOMIPHOCTI po3noAally aneniB B nomyssmnisax. CrnocoOu BUAOYTBOpeHHS. [ToHATTS
PO JUBEPIeHIlII0, KOHBEPTEHIlI0 Ta Mapajiesi3M, aHaJIOT14Hl Ta TOMOJIOTIUHI OpTraHu,
PYIMMEHTH Ta aTaBi3MH, O10J0T14YHUN mporpec Ta perpec. llornsam Ha BUHMKHEHHS
KUTTA Ha 3emull (KpealioHi3M, maHcnepmisi, abiorenes). CydacHi NOrJsSu Ha NEPBUHHI
eramnu esossroii xutTd: PHK-cBiT. KitrouoBi eTanu eBoITIOLIT )KUTTA HAa 3€MIIl.



